Chaetolactone, a new polyketide with an unprecedented carbon skeleton, was constructed by Chaetomium sp. C521. Its structure was characterized by a combination of detailed spectroscopic analysis and ECD method, which facilitated the establishment of the absolute configuration for chaetolactone. The new compound was tested for anti-phytopathogenic activity against Botrytis cinerea, Alternaria solani, Gibberella saubinettii, and Magnaporthe oryzae, but exhibited negligible inhibition at a concentration of 20 μM.
Filamentous fungi have been demonstrated to be one of the most productive sources for diverse arrays of secondary metabolites with novel structures and significant bioactivities [1] . These metabolites offer interesting templates for potential agricultural and medicinal uses [2] . Chaetomium (family Chaetomiaceae) is the largest saprophytic ascomycetes genera which comprises over 300 species. Previous chemical investigations on secondary metabolites from Chaetomium species resulted in the characterization of multifarious structures such as chaetoglobosin analogues, tetra-S-methyl derivatives, azaphilones, epipolythiodioxopiperazines, and benzoquinone derivatives [3, 4] , which display broad-spectrum bioactivities including anticancer [5] , antimicrobial [6] and enzyme inhibitory [7] . In continuation of our search for bioactive metabolites from several fungi including Chaetomium sp. [8, 9] , an undescribed polyketide Chaetolactone (1) (Figure 1 ) was obtained from Chaetomium sp. C521. Herein, we addressed the isolation, structure determination, bioactivity evaluation and the proposal biosynthetic pathway of chaetolactone (1).
Chaetolactone (1) , an amorphous white powder, was evidenced to have a molecular formula of C 14 Compound 1 was further analyzed by HSQC, NOESY, and HMBC experiments, leading to the unequivocal assignment of all 1 H and 13 C NMR signals. The relative stereochemical centers at C-4 and C-10 were determined by the cross-peak between CH 2 -3 and H-10 in the NOESY spectrum of 1. However, the stereochemistry of C-7 was hard to designate due to the inadequate information of H-7 in the NOESY spectrum, which led to four possible isomers ( Figure  2 ). The absolute configuration of 1 was established by comparing the experimental and calculated electronic circular dichroism (ECD) spectra. Despite a weak circular dichroism (CD) absorption, compound 1 exhibited two positive cotton effects at 231 nm and 320 nm in the CD spectrum. Among the theoretical ECD spectra calculated for all four possible stereoisomers, (4S,7S,10S)-1, (4R,7R,10R)-1, (4R,7S,10R)-1, and (4S,7R,10S)-1 ( Figure 2 , Tables S1-S8), the experimental ECD curve of 1 was similar with the computed ECD curve of (4S,7S,10S)-1 but opposite to that of an enantiomer (4R,7R,10R)-1, which enabled the unambiguous assignment of the 4S,7S,10S configuration. Thus, the structure of 1 was determined as shown, which was a novel skeletal polyketide bearing an α,β-unsaturated cyclopentenone ring. 880 Natural Product Communications Vol. 13 (7) 2018 Han et al. Biosynthetically, chaetolactone (1) bearing the α,β-unsaturated cyclopentenone moiety appeared to be derived from polyketide precursor, which resembled the skeletal construction in hygrophorone B 12 [10] . As described in Scheme 1, five acetate units assembled the backbone i, which might be methylated at C-7 and C-9, respectively, by S-adenosylmethionine (SAM) and followed by decarboxylation of the enzyme-bond carboxyl group to generate the intermediate ii. After the hydroxylation at C-5, iii might be oxidized into iv that undergo an intramolecular cyclization through aldolization reaction accompanied by dehydration, to give v, which might couple with pyruvic acid as in Lankacidin C biosynthesis [11] to afford vi. The successive intramolecular esterification of vi formed viii through vii to produce the final chaetolactone (1) after the successive hydroxylation at C-10 (Scheme 1).
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Chaetolactone (1) was screened against four strains of phytopathogenic fungi including Botrytis cinerea, Alternaria solani, Gibberella saubinettii, and Magnaporthe oryzae [12, 13] , but showed negligible inhibition at a concentration of 20 μM.
In conclusion, the present investigation on the metabolites from Chaetomium sp. C521 leads to the isolation of a novel cyclopentenone derivative chaetolactone (1). This unexpected architecture of 1, as postulated in Scheme 1, is derived from polyketide biosynthetic pathway that always assembles skeletally complex nature products [14] . The absolute configuration of 1 was ascertained by comparing its experimental and calculated ECD spectra. Collectively, this finding not only provides a line of thought in the effort for novel and/or bioactive natural products, but also opens an opportunity for chemists to develop novel agents with physiological activity in the drug discovery.
Experimental

General Experimental Procedures:
Optical rotations were measured in MeOH on an Autopol III automatic polarimeter (Rudolph Research Analytical). IR spectra were run on a Bruker TENSOR27 spectrophotometer. UV spectra were measured by a Thermo Scientific Evolution-300 UV−visible spectrophotometer. Mass spectra were acquired on a Thermo Fisher Scientific Q-TOF mass spectrometer equipped with an electrospray ionization (ESI) probe operating in positive-ion mode with direct infusion. NMR experiments were carried out on a Bruker Avance III 500 spectrometer, with tetramethylsilane (TMS) as internal and external standards. Thin-layer chromatography (TLC) was performed on silica gel 60 F 254 (Qingdao Marine Chemical Ltd.). Column chromatography (CC) was performed on MCI gel (75 − 150 mm, Mitsubishi Chemical Corp., Tokyo, Japan), 200−300 mesh silica gel (Qingdao Marine Chemical Factory, China), Sephadex LH-20 (Pharmacia), and RP-18 (Merck). All other chemicals used in this study were of analytical grade. 
ECD Computation Section:
This section was performed according to our previous publication [15, 16] . MMFF and DFT calculations were run with Spartan 10 (Wave function Inc., Irvine, CA) with standard parameters and convergence criteria. TDDFT calculations were run with Gaussian 09, with default grids and convergence criteria. Conformational searches were run with the Monte Carlo algorithm implemented in Spartan 10 using Merck molecular force field (MMFF). All structures thus obtained were optimized with DFT method using B3LYP functional, using first the 6-31G(d) basis set and then 6-311+G(d,p) basis set. TDDFT calculations were run using B3LYP and CAM-B3LYP functionals and TZVP basis set, including 64 and 42 excited states, respectively. UV and CD spectra were generated using the program SpecDis by applying a Gaussian band shape with 0.3-0.4 eV exponential half-width, from dipolelength rotational strengths.
